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Attached are three articles that examine the reduction in toll prices and the impact this has
on consumer welfare. The first two consider the postdivestiture introduction of subscriber
line charges concurrent with access price reductions. As the commission considers an
access reform plan that similarly includes moving usage recovery to flat rate recovery, this

postdivestiture experience provides some understanding of the expected toll stimulation
that would resuit from restructuring,

e Attachment 1 (by William E. Taylor and Lester D. Taylor, “Postdivestiture Long
Distance Competition,” American Economic Review, May 1993, pp. 185-190) shows

that, when access price reductions were passed through to customers, usage was
stimulated.

¢ Attachment 2, (by Jerry Hausman, Timothy Tardiff and Alexander Belinfante, “The
Breaking up of AT&T and Charges in Telecommunications Regulation: What are the
Lessons?” American Economic Review, May 1993, pp. 178-184) shows that access
prices reductions stimulated demand, while the ﬁxed line charge did not hurt telephone
penetration. '



e Attachment 3, (by Carlos Martins-Filho and John W. Mayo, “Demand and Pricing of
" Telecommunications Services: Evidence and Welfare Implications,” The RAND

Journal of Economics, Autumn 1993, pp. 439-454) shows that welfare is increased
when local calling areas are increased (e.g., when an increase in monthly local charge
for an extended calling area is substituted for intraLATA toll usage). This is
consistent with the analysis done by Donald Kridel, “A Consumer Surplus Approach
To Predicting Extended Area Service (EAS) Development and Stimulation Rates,”
Information Economies and Policy, volume 3, No. 4, 1988 and discussed in Lester D.

Taylor’s book Telecommunicationg Demand in Theory and Practice, Kluwer
Academic Publishers, 1994, pp. 163-169.

These articles provide evidence that a (cost-based) decrease usage price concurrent with
establishing a fixed line charge will expand toll calling without hurting line penetration,
thus enhancing consumer welfare. '

Should you have any questions regarding this material please do not hesitate to contact
me.

Sincerely,

Attachment



Postdivestiture Long-Distance Competition

in the United States

By WiLuaMm E. TaYLOR anD LESTER D. TaYLOR™

The breakup of the Bell System in 1984
iniuated a succession of dramatic changes
in the structure of the U.S. telecommunica-
tions industry. Divestiture of AT&T's oper-
ating telephone companies split the industry
vertically into separate local and long-dis-
tance companies. Regulators actively en-
couraged entry and competition in the

long-distance market, requiting that equal

interconnections with the local network be
provided to all long-distance competitors.
Finally, new methods of regulating AT&T
and the local telephone companies were
unplemented, including deregulation in
some junisdictions and price-cap regulation
for interstate long-distance and carrier ac-
cess services,

Since 1984, there-have also been radi-
cal changes in the basic data that describe
the interstate long-distance market. Capac-

ity in the market has roughly tripled; where.

once there was one nationwide long-distance
network, there are now nearly four back-
bone long-distance networks and roughly
500 providers. AT&T’'s share of interstate
switched-services long-distance usage has
fallen precipitously from 84 percent in 1984
to 63 percent at the end of 1991 (FCC,
1992b). Over the same period. real inter-
state long-distance prices fell by about 50
percent, and long-distance demand approxi-
mately doubled.

Several observers have attributed these
changes to the pressures of competition. In
its application to provide competitive long-
distance service in Canada, Unitel (1991)

* National Economic Research Associates, Inc., One
Main Street. Cambnridge. MA 02142, and Depaniment
of Economics. University of Arizona, Tucson. AZ
85721. respectively.

pointed to the American example:

By any standard. the American policy
has been a success. Rates have falien,
innovation has increased and usage has
grown.

Similarly, in a recent proposal 1o increase
competition in local telephone markets, the

‘U.S. Federal Communicanoens Commission

(FCC. 1991a 911) asserted that:

...competition in the provision of in-
terstate long-distance service has led
to sharply reduced rates, a larger vari-
ety of service options, and mare rapid
deployment of new technologies... .

While it is tempting to ascribe iower prices
and increased demand to the pressures of
competition, careful analysis shows that this
is not the case.

In this paper, we show that the overall
reduction in interstate long-distance prices
and expansion of interstate demand is more
than explained by the reduction in the car-
rier access charges paid by the long-distance
carriers t0 the lacal telephone companies.'
Net of these payments, real interstate long-
distance prices fell at abour half the rate
after 1984 than before. Moreover, regulated
competition in the interstate (oll market has
not led 10 an expansion of demand. Despite
the introducuon of new services and mas-
sive advertising and marketing efforts, toll
demand grew no more than would be ex-

'Long-distance companics (e.g., AT&T. MC]) pay
carrier access charges per minutc of use to local tele-
pbone compaaies (e.x.. INew York Teiephone) for orig-

_ inating and terminating traffic on their networks. These
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charges constitute 2 marginal cost to the long-distance
companics.
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pected based on changes in price, popula-
tion, and consumer income. Thus, although
the FCC's decision to reduce carner access
charges has resulted in enormous welfare
gains for consumers, competition—or at
least regulated competition—is not respon-
sible for these benefits. The substantial price
reductions and ourward shifting of the 1oll
demand curve that would be expected to
arise from vigorous toll competition have
yet to materalize,

[. The Effect of Competition on Prices

Real interstate long-distance prices fell in
half from 1984 to 1991 and fell faster since
divestiture than their long-run historical av-
erage. From 1984 to 1991, real interstate
toll rate reductions avetfaged about 8.2 per-
cent annually, using the Bureau of Labor
Statistics (BLS) producer price index for
interstate toll rates, deflated by the BLS
GNP-PL. From 1972 to 1983, the longest
predivestiture period over which interstate
rate data are compiled by the Bureau of
Labor Statistics, interstate toll rates de-
clined at an annual average (real) rate of 2.7
percent. Since the postdivestiture period co-
incides with the period during which equal
access became available and dunng which
AT&T lost considerable market share, one
might attribute these additional price re-
ductions to increased competition among
interexchange carriers. But that would be
wrong.

Starting in 1984, the FCC began to rebal-
ance local and toll prices in the United
States, primarily through two related activi-
ties. First, it shifted recovery of local-tele-
phone-company fixed costs that had previ-
ously been recovered from long-distance
companies (through carrier access charges)
to final consumers (through monthly sub-
scriber line charges). Beginning in 1984,
subscriber line charge revenues grew from
approximately $1.296 billion to $6.069 bil-
lion during 1990-1991, and all of that rev-
enue represented lower carrier access
charges paid by the interexchange carriers
(United States Telephone Association,
1990). Second, the FCC instituted a series
of accounting changes which effectively re-

duced interstate costs while increasing in-
trastate costs. The net effect of these ac-
counting changes (and other regulatory
changes, including changes in income tax
rates) was to reduce carrier access charges
an additional $4.493 billion (annually) by
1990-1991. By 1990, carrier access charge
expenditures were approximately $9.266 bil-
lion less per year because of these changes
in federal regulatory policy, and by July
1992, AT&T was receiving annual reduc-
tions in access charges (and other exoge-
nous costs) of approximately $10.86 billion.

At the same time, AT&T’s cumulative
price reductions produced only $8.22 billion
less revenue per year, compared with 1984
(Taylor, 1992 [exhibit 1}). Thus, net of ac-
cess charge changes, AT&T's tariffed prices
actually grew in nominal terms at an annual
rate of about 1.5 percent per year between

- 1984 and 1992. In real terms, they fell at

about 2.2 percent per year. Paradoxically, in
a period when AT&T was losing market
share rapidly, it nonetheless increased nom-
inal prices (net of access charges).

In addition, we observe much larger re-
ductions in real interstate toll rates (net of
access charges) during the period before
divestiture, equal access, and AT&T's loss
of market share. If we adjust interstate (oll
rates to account for the changes in the
non-traffic-sensitive cost assignment in the
Ozark Plan between 1972 and 1984, we ob-
serve that real interstaie toll rates, net of
changes in secparations, feil at an annual
rate of 6.28 percent.? Net of access charge
changes, then, real interstate toll rates fell
roughly twice as fast in the decade before
divestiture than in the seven years after.

These findings are hardly consistent with
the view that competition among interex-
change camers led 10 drastically lower
prices. Beyond the mandatory reflection of
access charge reductions in AT&T's rates
(which were followed by the other long-
distance providers), interexchange carriers
initiated no significant price reductions for

2The earlicst year for which BLS price data for
interstate toll service are available is 1972,
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toll services.® Since reductions in carrier
access charges represent reductions 1n
marginal cost for all long-distance compa-
nies, these data are more consistent with
the presence of a regulated price umbrella
than with a competitive market.*

The discussion thus far applies to AT&T’s

. prices for tariffed services. During the same

time period. Jarge business customers began
to substitute lower-priced bulk discount ser-
vices (such as Megacom or SDN) for ordi-
nary toll service, and high-volume residen-

tial customers were switching to optional .

calling plans (such as Reach Out America).
Our estimate of the reduction in AT&T's

tariff prices thus underestimates the reduc-

tion in the average price paid by AT&T’s
customers. While this effect is important for
large business customers, it has a very small
effect on aggregate prices.?

The explanation for this noncompertitive
price behavior is not difficult to find. Regu-
lated competition in the U.S. interstate toll

markets differs in several important ways

from unfettered free competition. The seven
regional (former) Bell holding companies
are barred from the market, and GTE is
subject to a decree which regulates its par-

>This generalization applies to aggregate intcrstate
toll service. There is evidence of competitive pressure
reducing toll raies (i) paid by large business cusiomers
(c.g., through ncw scrvices such as Mcgacom. Prism,
and Ultra-WATS) and (ii) in the intrastate (oll markets
where long-haul rates fell and short-haul rates rose
from 1983 to 1987 (Alan Mathios and Robent P. Rogers,
1989 p. 446).

“The gap in prices between AT&T and its compet;-
tors shrunk from 10-20 percent in mid-1984 to about §

percent in 1987 when the unequal access discount wus.

cssentially eliminated (Michael E. Porter, 1987). Until
equal-access facilities were available 1o interexchange
carriers other than AT&T, those carriers received a
55-percent discount compared with the access prices
paid by AT&T. )

SAT&T calculates that during the 1989-1991 period,
prices actually paid by customers fcll at an annual rate
of 0.9 percent due (o the migration of custorners o
lower-priced services like SDN (Richard Schmalensce
and Jeffrey H. Rohlfs, 1992 table 11). Assumiag conser-
vatively that migration 9ccurred at 1his rawe since 1984,
our esumate of AT&T s annual nominal price increase
is lowered to 0.6 percent, and our estimate of AT&T's
rezl annual price reductions is raised 10 3.1 percant.

ticipation. In addition, the FCC instituted a
number of measures to protéct new com-
petitors in the market, including access-
charge discounts for entrants 1o compensate
for unequal access, non-cost-based access
transport pricing which favored the smaller
entrants to compensate for AT&T's Joca-
tional advantage, and asymmetric regulation
of AT&T which continues 10 this day.

1I. The Effect of Competition on Demand

A sccond possibic benefit from competi-

tion in the interstate toll markets was growth

in demand due to more intensive marketing
and the introduction of new services. Since
divestiture. interstate switched access usage
has grown 4t an annual rat¢ of 11.81 per-
cent (FCC, 1992a table 24), and this mea-
sure of demand probably understates de-
mand growth, as it ignores demand served
by bypass services, including services like
SDN and Megacom.® During the 20 years
before divestiture, annual growth in inter-
state usage averaged 10.5 percent (AT&T,
1983). While interstate toll demand did grow
more rapidly after competitive entry, this
growth was not due to additional new ser-
vices, advertising, consumer awareness, and
so on. The change in the growth rate is
completely explained by changes in price,
income, and population. .

We compare the decade before divesti-
ture (1972-1982) with the period after di-
vestiture (1984—1988)." In each period, we

" ®Conventional switched long-distance scrvice uses
the switched access service of the local telephone com-
pany on both cnds of the call. Services like Megacom
and SDN use a private linc to reach the customer on
one end of the call, reducing the use of switched access
service by half.

"We treat the postdivestiture period as the competi-
tive period, although the same analysis as that de-
scribed below yields the same qualitative results if

 applied 10 the 1972-1978 and 1979-1990 periods. To

judge the effects of competition on demand growth, it
is useful 10 note that MCI and Sprint advertising was
lcss than §5 million in 1980 compared with 545 million
for AT&T (mecasured in 1986 doilars). Berween 1983
and 1984, total annual advertising for AT&T, MCI,
and Sprint increased from about §100 miilion to about
$150 million (in 1986 doliars} (Porter, 1987 figure 23).
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divide actual demand growth into two parts:

1. predicted growth: a part due to changes
1n prices, income, and population;

2. unexplained growth: a (residually mea-
sured) part due to other changes—
changes in taste, changes in the market
place (such as competitive entry), and
the like. '

If competition shifts the demand curve out-
ward due to advertising, the availability of
new products or services, or a2 heightened
awareness of the uses for telephone service,
we would expect 1o see that shift as an
increase in unexpiained growth.

To explain growth in the demand for in-
terstate switched services, we cstimated a
quarterly model for aggregate intcrstate
switched access demand using data from the
third quarter of 1984 through the second
quarter of 1992. The results are in keeping
with estimates obtained from other inter-
state toll demand models:

, InQ,= -870 ~ 0565InQ,_,-0272In P,

(~1.84) (4.99 (-3.61)

+ 042inY,+ 1.491nPOP,
(1.87) (1.76)

where

In O=Ilogarithm of total interstate
switched access minutes

In P =logarithm of the ratio of the CPI
for interstate toll calls 10 the
CPI for all goods and services

In Y =logarithm of real disposable per-
sonal income ,

[nPOP =ogarithm of population size

and where ¢ statistics arc in parentheses.
On 26 degrees of freedom, the R? of the
model is 0.998, and the Durbin A statistic is
—0.60. The long-run price elasticity of
~0.63 agrees with other estimates, notably
the —0.72 estimate used by the FCC in CC
Docket 87-313 (Joseph P. Gatto et al., 1988).

Using this simple mods!, we cziculate the
rate of growth of unexplained demand. Dur-
ing the 1972-1982 period, demand was pre-
dicted tc grow at an annual rate of 6.58

percent. Actual demand growth averaged
8.92 percent, leaving a growth rate of unex-
plained demand of 2.34 percent. During the
1984-1991 period. the maodel predicted that
demand growth would average 10.79 per-
cent, and actual demand growth averaged
11.81 percent. Thus the growth rate of un-
expiained demand during the 1984-1991
period averaged 1.02 percemt. Growth in
demand unexplained by changes in price,
income, and population averaged 1.33 per-
centage points /ower in the 1984-1991 pe-
riod compared with the 1972-1982 period.*

One possible explanation of this reduc-
tion in the growth rate of unexplained de-
mand after divestiture is the growth of by-
pass—provision of interstate toll minutes of
use without using the switched access facili-
ties of the local telephone companies. In
our calculation. we measure interstate toll
demand as interstate switched access de-
mand after divestiture, and the growth of
bypass demand (including services like
Megacom and SDN) would mask growth in
toll demand after divestiture. To adjust our
results for the possibility of bypass, we use
industry estimates of interstate bypass usage
from 1984 through 1991 (FCC, 1991b) and
add that usage to our measure of switched
access demand (Taylor, 1992 [exhibit 3]).
The annual growth rate of this measure of
interstate toll demand averaged 12.90 per-
cent during the 1984-1991 period, so that
unexplained growth rose about 1 percentage
point 10 2.12 percent. Including the effects
of bypass, unexpiained demand still grew
about 0.23 percentage points more slowly in
the 1984-1991 period than in the 19721982
period.

1. Observable Effects of Competition

Competition in the postdivestiture period
among interstate long-distance suppliers did
not reduce prices or expand demand, but it
did have perceptible cffects, at least in cer-

$The results arc not sensitive to the particular time
period chosen or 1o the precise vaiues of the clastici-
ties. If the price clasticity is taken to be —-0.72, (Gatto
ct al., 1988), unexplaincd demand growth siows even
more afier divestiture.
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tain market segments. While AT&T's over-
all market share of switched access minutes
of use fell from 84.2 percent in the third
quarter of 1984 10 62.8 percent in the fourth
quarter of 1991, its share of the large busi-
ness market fell to about 50 percent. More-
over, AT&T consistently set prices for its
business services below their applicable cap
under price-cap regulation, and cvidence
amassed by the FCC suggests that AT&T
faces a substanually more elastic {firm) de-
mand curve in the business-services market.
Supply elasticities of competitive firns have
increased during the period. About 58 per-
cent of AT&T’s switched business-services
revenue comes from firms that also pur-
chase services from a competitor, and MCI
and Spnnt together could absorb about 15
percent of AT&T’s business traffic without
cxpanding their capacity (FCC, 1991c 136,
40, 50). Of course, it is not surprising to
. observe more lively competition in the mar-
ket for large business customers: having
higher usage, large business customers arc
more likely to change carriers in response to
a given price difference.

Using the aggregate FCC data discussed
above, we specified individual-firm demand
functions, treating the interstate market as
comprising two firrns, AT&T and “others.”
Although we obtained a reasonable market
demand equation, we were unable 1o esti-
mate individual-firm elasticities. These re-
sults may be due t0 poor price data and
limited independent variation in those data
for AT&T and its competitors, but they are
also consistent with lackiuster price compe-
tition in the market. This is not to say that
there has not been competition, even fierce
competition, in price in cenain submarkets
~—only that such behavior cannot be iso-
lated in the aggregate data. The conclusion,
accordingly, is that meaningful estirnation of
firm demand functions in the interstate toll
market must await the development of a
comprehensive data set that is disaggre-
gated by both submarkets and firms.

IV. Conclusians
Competitive entry into interstate long-dis-

tance service bas undoubtedly resuited in
vigorous competition in the large business
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market. In the aggregate interstate tolt mar-
ket, AT&T's market share has fallen and its
(firm) demand curve has accordingly be-
come more elastic. Nonetheless, competi-
tion since 1984 has not led to lower prices
in the aggregate market or to lower prices
for residential and small business cus-
tomers. In addition, despite massive in-
creases in marketing efforts and a flurry of
new service offerings, aggregate interstate
toll demand has not shifted outward.
Changes in prices (and income and popuia-
tion) fully explain the growth in demand in
the postdivestiture period. In sum, regu-
lated competition and asymmetric regula-
tion of AT&T have yet to bring the benefits
of lower prices and expanded demand o all
interstate telephone customers.

REFERENCES

Gatto, Joseph P., Langin-Hooper, Jerry, Robin-
son, Paul B. and Tyan, Holly, “‘Interstate
Switched Access Demand Analysis,” In-
formadion Economics and Policy, 1988, 3
(4), 283-309.

Mathios, Alan and .Rogers, Robert P., “The
Impact of Alternative Forms of State
Regulation of AT&T on Direct-Dial
Long-Distance Telephone Rates,” Rand
Journa! of Economics, Autumn 1989, 20,
437-53. .

Porter, Michael E., “Competition in the Long
Distance Telecommunications Market:
An Industry Structure Analysis,” report
filed with AT&T's Comments in CC
Docket 87-313, 19 October 1987.

Scbmalensee, Richard and Rohlfs, Jeffrey H.,
“Productivity Gains Resuiting from Inter-
state Price Caps for AT&T,” report filed
by AT&T in CC Docket 92-134, 1992,

Taylor, William E., “Effects of Competitive
Enmy in the U.S. Interstate Toll Markets:
An Update,” NERA report filed in CC
Docket 92-141, 10 July 1992.

American Telephone & Telegraph Company,
*l.ong Lines Statistics, 1960--1982,"
mimeo, American Telephone and Tele-
graph Company, 1983.

Federal Communications Commission, (19912)
“Expanded Interconnection with Local
Telephone Company Facilities,” notice of
proposed rulemaking and notice of in-



190 AEA PAPERS AND PROCEEDINGS

quiry, filed in CC Docket 91-141, 6 May

1991.

, (1991b) “Monitoring Report,” filed

in"CC Docket 87-339, July 1991.

, (1991c) “In the Matter of Competi-

tion in the Interstate Interexchange Mar-
ketplace,” report and order, filed in CC
Docket 90-132, 1 August 1991.
., (1992a) “Trends in Telephone Ser-
vice,” mimeo, Federal Communications
Commission, February 1992.

. (1992b) *“Long Distance Market

R

MAY 1993

Shares: Fourth Quarter, 1991, mimeo,
Common Carrier Bureau, Industry Analy-
sis Division, Federal Communications
Commission, 24 March 1992.

United States Telephone Association, “Ex
Parte,” presentation to the FCC filed in
CC Docket 87-313, 6 August 1990.

Unitel Communications Inc, “Argument of
Applicant,” application to provide public
long distance telephone service before the
Canadian Radio-Television and Telecom-
munications Commission, 29 July 1991.



o~

B e

. - m—- e ————

et m—— T —an st me e me e L .. .

THE BREAKING UP OF AT&T AND CHANGES IN
TELECOMMUNICATIONS REGULATION: WHAT ARE
THE LESSONS?’

The Effects of the Breakup of AT&T on Telephaone
Penetration in the United States

By JErrY Hausman, TiMoTHY TARDIEF, AND ALEXANDER Berinrante®

The breakup of AT&T in 1984 into a
long-distance {and manufacturing) compo-
nent and seven local-service ¢ompanies, the
Bell operating companics (BOC's). creared
the opportunity for biilions of dotlars of
annual ceconomic efficiency gains for the U.S.
economy. These poteatial ennual efficiency
pains arisc in part from the establishment of
a rational price system for tclephone ser-
vices. At the ume of the treakup (and 10 a
lesser extent codav! basic access (o the tele-
phaonc network received a targe <ross sub-
sidy from other ieiepnonc services; that is.
the price of basic 2ccess was well below its
incremental (or marginal) cost. The largest
componcnt of this cross subsidy arises from
the prices of long-distance scrvices which
are well in excess of their incrementai cost.

‘However, since the pnee elasticity of basic

acecss is near zero while the price slasticuy
of long-distance services vares from about

-2.25 10 —1.2 depending on the type ol

service. a large cconomic eficiency loss ac-
Curs.

Why did regulation zvoive in the United
Statzs to cause this exxremely large distor-
tion In prices? Numerous reasons can and
have besn put forward (s2z e.g. Peter
Temin; 1987), but cur favorite explanation
arises from a combination of an outmoded

"Discussanes: Glena A. Worech. GTE Labocutaries;
Molly K. Macauley. Resources tor the Future: Gerald
Faulhaber, University of Peansylvania.

*Department of Ecanamics. Massuchusetts [nstitute
of Technology, Camoridge, MA 02139, National Ecu-
nomic Research Associates. | Main Street, Cambridge.
Ma (12142, and Federal Commugicatuons Commission,
1919 M Street, N.W.. Waslhungion, DC 20554, respec-
tively. The ideas cxpressed in this paper do not neces-
sarily represent the opinions or golicies of the FCC.

-
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framework of tciecommunications regula-
tion and changing technology. Congres-
sional legislation, which established the
Federal Communications Commission
{FCC) and remains the basic framework for
elccommunications regulation, was the
Communications Act of 1934. This legisla-
tion led to the current joint regulation of
teiephone companies by both the FCC and
state public utility commissions (PUC's). The
Communications Act codified the goal of
unjversal service-—the notion that all U.S.
households should have telephone scrvice.
This policy has been quite successful with
U.S. telephone penetration at 93.3 percent
in 1990 according to the Current Population
Survey (CPS). Yet the FCC is basically in
charge of setting long-distance prices while
state PUC’s arc in chacge of setting basic
access prices, both of which are important
factors in tetephone penetration. During the
post-World War 11 period the technology
was changing so that the cost of long-dis-
lance service was decreasing markedly while
the cost of labor-intensive basic access con-
tinued to rise 2ssentially in line with infa-
tion. The so-called separations system of
regulation, established to “divide the cost”
of the public telephone network between
federal and state regulatory junsdictions,
created increasing cross subsidies as the
contnbution from long distance grew with
increases in both the pricc-cost ratio of
long distance and increases in (ong-distance
demand.

Economists were aware of this problem
and in the 1970’s recommended that long-
distance prices be decreased and basic ac-
cess prices be increased. Indeed, to a first
approximation if the basic access price elas-
ticity is zero, the first-best tax salution of a
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lump-sum tax on basic access is available,
which eliminatey the loss in economic cffi-
ciency. Income-distribution problems arise,
but these problems can be solved by a tar-
geted subsidy to low-income households.
Yel, state PUC's have been reluctant (o
raisc basic access prices because they per-
cerve that the very small basic access price
clasticity could lewd t0 some decrease. in
welephone penetration. In this paper we
present a model of basic residenual actess
demand which demonstrates that these fears
are unfounded. Prior econometric estimates
have specified models of basic access de-
mand as a function of only its vwn price.
Our estimates also find an important efect
of long-distance prices on the demand for
basic access. Indeed, the sffect of long-dis-
tance prices is sufficiently larze that a rev-
enue-ncutrai rebalancing of telephone

- prices, which would reduce the subsidy for

basic access and lower long-cistance prices,
would lead o noth large zzins in 2conornic
erficiency and wicreased 'eleghone penetra-
tion (n the United States. Thus, the per-
ceved policy twrade-off cervesn economic
=fciency and teleshone penetration is un~
hikcly to exist any longer.

I. Regulated Price Sciting by the FCC
: aud State PUC's

A, FCC Regutarion

In regulating intersiate telephonc ser-
vices, the FCC uses two main approaches to
set prices (o allow the local exchange carri-
ers (LEC's) to cover thuir separated cost
basis. The first approach is to sct a jump-sum
tax, called the subscriber line charge (SLC),
which is currently $3.50 a month per resi-
deatial access line. Each residential phone
user pays this fee as part of the monthly
basic exchange access bill. The other ap-
proach used by the FCC is w0 charge long-
distance compapies for access from the
customer premises to the long-distance com-
panies’ network. These access charges are
currently about $0.07 per mioute of inter-
state long-distance usage. Access charges
are quite substantial since they comprise
about 40-30 percent of long-distance com-
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panics’ overall costs and are over five times
the LECs incremental cost of providing
long-distance access. In total, the subscriber
linc charge plus access charges combine (0
cover about 25 percent of overall LEC costs,
which is the FCC share of separated costs.

B. State PUC Reguiution

State PUC’s set pnees for basic exchange
access and for intrascate long-distance ser-
vices. Basic exchange access. which is often
offered bundled together with free unlim-
:ted local calling (8at-rate tariff) or provides
access plus a per-cail charge for local calls
{measured-rate tariff), has 2 price which
varies {rom about $8 per month o New
Jerscy and California to about 323 in West
Virginia, When the FCC subscriber line
charge is included. the monthly basic access
price varies from about $12 to $27. (In Oc-
tober 1990, the FCC reported a national
average flat rate of $17.79, including taxes
and the subscriber line charge.) The incre-
meatal cost of basic access decends on geo-
grapnical location, but its range is zbout
$18-324 per month for residental cus-
tomers. Thus, in most stares residential ba-
siC access service recejves a significant cross
subsidy.

[ntrastate long-distance service comes in
twa varieties. Intral ATA long distance calls
are provided by the BOC's and also by long
distance companies such as MC! and AT&T
where permitted by state regulation.’ Regu-
lated prices of intralLATA calls are set well
in excess of the cost of providing these calls.
The revenues from BOQC-provided in-
traLATA long-distance service are used 10
cover BOC costs, including the cross sub-
sidy used to help finance residential basic
access. Companies such as MCI and AT&T
provide intrastate interLATA long-distance
services. Most states have adopted access
charges for intrastate long-distance services
similar in form to the access-charge frame-

'LATA's (local access and (rapsport areas) were
established in 1984 at divesticure. BOC's are restricied
to providing telephone services only within LATA's.
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work used by the FCC. The access charges

_are again well above cost so that they pro-

vide an mmportant source of cross subsidy
for residential basic access service.

C. Querall Effect on Telephone
Service Prces

Basic exchange access 1s typically set well
below its incremental cost and receives a
significant cross subsidy. The size of the
cross subsidy, at least from jmterstaze toll
cails, has decreased since the breakup of
AT&T because of the use of the subscriber
line charge and the decreasc in long-dis-
tance access prices. At the state level the
size of the cross subsidy may well have
increased, since most state PUC’s have not
increased residential basic access prices
along with inflaton, while the large labor
componeant of providing copper links {rom
residences to the telephone network has led
to increased costs. Since the breakup of
AT&T, interstate logg-distance prices have
decreased by about 40 percent, prumanly
due to decrcases in access charges by tle
FCC. Howewver, a decrease in SCC access
charges down to incremental cost would
probably lead to a fucther reduction in
iong-distance prices of another 25 percent.
at least. Thus, long-distance service contin-
ues (o cross-subsidize basic-access service as
it did before divesticure. We now discuss
the likely outcome of a further reduction, or
even the eliminatioq, of the cross subsidy by
an increase in basic access prices together
with a decrease in long-distance access
charges, which would cause reduced long-
distance prices.

LU A Model of Basic Access Demand
A. Maodel Specificarion

The decision to purchase basic access ser-
vice deperds on its pricc as well as the
demand for usage of the telephone by the
residential consumer. This usage falls into
three categories: local usage, intralATA
long-distance calls, and intetfLATA long-
distance calls. Thus, we have a combined

"discrete-choice equation and continuous de-
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mand system for three services which arise
from a common decision framework.? Here
we are interested in the question of whether
ihe houschold decides 1 purchase basic
exchange scrvice which ariscs from a par-
tially indireet utilicy function:

(1) u=u(y.p,q,2.¢€)

where y is household income. p is & vector
of prices for basic exchange access which
includes the one-time installation price and
the monthly basic exchange price. q S &
veetor of prices of usage for local service
(whose price is oftea zero), intralATA ser-
vice, and interLATA service, z is 4 tunction
of houschold characteristics, and ¢ is a ran-
dom paramcter which is independently dis-
iributed across Households.” Conditional on
purchasing hasic exchange access, the three
demand cguations can be derived via Roy’s
identity:

a“(y"p1_!’z:‘l,z:5}

() :
-.: X =
/ 9u(y—p,—p:,q,z.8)

ay

Thus, efficient estimation would mvolve joint
estimation of telephone penertracion and the
demand =quation for telephone services.
Since we do not have data on telephone
service demand, we instead estimate the
basic-exchange-access discrete-choice ¢qua-

_tion where a housebold purchases tele-

*Models with Combined discretc and coatinuous
demand functions adsing from a common-decision
framework have been estimated in other contexts by
Hausmag (1979} and by Jefirey Dubin and Daniel
McFadden (1984). Hausmaa (1985) estimates a further
model with this structure and considers the gegeral
economeuric framework for such models.

3A Hicksian composite commodity provides the nu-
meraite price, The observant reader will realize that
actually wo interLATA prices cxist for cach houschold
depending on whether 3 call is interstate or intrastate.
We combine these two prices into a price index for
interLATA long-~distance calls.

YR
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phone service if

(3) ﬁ)"‘-‘(y" 2y~ P24, 2,¢)

=i(y.z,e)=1,

where #, (s the partially indirecr utility
funcuon where basic access price has been
subtracted from houseiiold income and u«,
is the parually indirect urility function where
all consumption s of the composite (non-
ieicphione) commodity. An important find-
ing of equations (1)-(3) is that the discrete

" choice equation_should depend on the basic

aceess prics(s) and aiso on the usuge prices.
This specification s in rcarked contrast Lo
2imost all cther specifcadons. of basic ac-
sess demand.?

B. Data and Estimation

To estimate the ctfect of :elephone prices
on basic residential access, we dequired data
that were collected for and by the FCC for
CC Docket No. §$7-335. For the vears
:984-1988, the data combine telephone
penetration and demographic vanables from
the Current Population Survey wath prices
collected through the U.S. Telephone Asso-
ciation at the request of the FCC. The data
ire urganized mto ibout 200 geographic
ar2as for the first two yeurs and about 500
zeographic areas f{or the last three years.
For each area, information on teiephone
peaetration, demographic variables, and
telephone prices is available. The long-dis-
tance price vanables include a measure of
interstate toil prices and 2 combined mea-
sure for intrastate toll prices combining in-
trastate intralATA and interLATA prices
to form 4an overall wll-price index using the

following procedure. First, for each state.

we obtained the 1984 numbers of intrasiate
toll calls (A4) and interstate toll calls ( 8) for
usc in a fixcd-weight tol] index. The index

*Probably the best koown of these prior models is
Lewis Perl's (1984) modei. The ooly prior exception is
Belinfante (1990}, in which basie cxchange access de-
mand is ajlowed o depend on interstate (ong-distance
prices.
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was constructed as follows:

toll index

B X {interstate index) + 4 X (intrastace index)
- _
8+ .4

The interstate index was included in the
FCC data and the intrastate toll index was
the national-level CPI for intrastate toll
calls. Flat-rate access prices charged by Bell
Telephone companies, which supplemcnted
the lowest-priced access rates from the FCC
data, were obtained from the Natonal As-
sociation of Regulatory Utility Commussion-
ers’ annual publication of “Bell Telcphone
Companies’ Exchange Scrvice Telephone
Rates.” «

The basic specificatuon uscd is 3 binary
lozit model astimated in Berkson-Theil form
where the left-hand-side variable is the pro-
portion of households with teicphone ser-
vice and the right-hand-side variables arc
:elephonc prices and demographic variables
of houscholds.” Because of the panel-data
structure of our sawmple, which varies across
both time and states, we use a more gencral
stochastic specification than the Berkson-
Theil specification. Qone component of the

* stochastic disturbunce is the usual deviation

between the abserved proportion and the
model prediction which arises beceause of
sampling emror and is proportional (o
within-cell sample size; an additional com-
poaent of the disturbance arnses [rom a
state-specific component of variance which
1s invanant across time, and the final com-
ponent varies across both states and time
and allows for general specification error.
The model was estimated using a feasible
generalized least-squares procedure.

The results of the logit mode!l estirnation
are available from the authors upon re-

*Because of the high proportion of observations thai
arc i the tail of the distribution, esumatian was also
doge using 2 probit specificatioa and an arcsine speci-
ficadon. Very similar results were found for all threc
specifications. The specification tests of Huusman and
Willlam Taylor (1981) comparing between and withis
estimates produced no statistically significant differ-
gaces.

e T .—-—_'.E-,.w,-.:. e a e v —————
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quest. At 1990 average U.S. prices and pen-
etration levels, the relevant elasticities are
as follows (standard errors are in parenthe-
ses): installation charge. —i.0206 (0.0032);
basic access price ior measured rate service.
—0.0052 (0.0025); difference bcotween Hat
and measured rate. ~0.0027 (0.00{8); in-
tralLATA 1oll prnice. ~0.0086 (0.0017); ia-
rrastate mterLATA ol price, -0.0019
0.0004); interstate interLATA toll price,
—0.0053 (0.0011).

The estimated elasticity with respect 1
the basic access price, —(.005, is quite smail,

_with a 10-percent price increase leading to a

0.5-percent decrsase in penetranon (ao-
proximately 0.003, given a penctration rate
of about 0.93). The Anding of a very small
but stenificantly nonzero own-price efastic-
ity for residenual basic access demand is
consistent with prior studies, with the best
xnown paper being Perl (1984). The very
small price-elastiaity effect has led some
regulators to resist raising basic access prices
because of the negauve effect.on telephone
penetration. The other important own-price
determinant of demand is the instailation
charge. Note that the elasticity 1s about four
‘imes as ‘arge as the elasticity for ihe
monthly price of basic access. Such a large
sfasucity implies a very large umplicit dis-
count rate of over 100 percent per year,
which is consistent with previous findings of
purchasc decisions tor consumer durables
for low-income households in Hausman

(1979) and the fndings of Dubin and

McFadden (1984).°

However, concentration on only the own
price effect could lead to incorrect conclu-
sions on the cfects of rebalancing tele-
phone service prices. Note that the cross-
price elasticity of the demand for basic
access service is —0.0086 with respect 10
the pnce of intraLATA toll service and it is
—{0.0055 with respect to the (nterstate 1oil

A goal of many rcgulators 10 jucrease telepbone
penetration could well be advanced by allowing new
customers (¢ pay the iastallatioq charge over um ex-
tended period, say 12 munths (with interest), instead of
requiring an up-(roat paymeot.

MAY 1993

price, which demonstrates the complemen-
tary nature of basic access demand and lo-
cal and long-distance telephone usage. The
higher estimated cross-price clasticity of in-
rallATA tol] service is consistenl with the
general finding that own-price intralATA
toll clasticities are smaller in magnitude than
interLATA toll elastcitics and with the rel-
ative cxpenditures across bill categories.
Thus, an increase in basic access prices
combined with a decrease in long-distance
toll prices (via a decrease in long-distance
access prices) could well lead to an increase
in telephone penetration, rather than a de-
crease as has been assurned by.many regula-
1ors.

7. Pastdivestiture Price Changes sad
Telephone Penetrution

During the period 1984-1990, FCC and
state pricing policies were accompanied by
a gain in U.S, telephone penctration from
91.4 percent to 93.3 percent. Ten million
additional households subscribed 0 tele-
phone service, and households without tele-
phone service decreused by 1.1 million.
These rcsuits are inconsistent with the view
that raising basic access price will necessar-
dy lead to decreased penetration when
long-distance prices are decreasing.’

The SLC accounts for about one-third of
the average price of measurcd-rate basic
access in the United States. Thus, use of the
own-price elasticity only would lead 10 a
prediction of a decsease in penctration of
~ (.18 percent. However, the decrease in
interstate long-distance prices duting the
samc time period, where 1984 rcal prices
were approximately double 1990 prices, had

"The cesulls refute definitively the claims by some
consymer advocates who predicted that whben basic
=xehange rates increased because of the SLC tbar Jarge
numbers of households would drop off the telephone
network. For instance, the Consumer Federation of
Aunerica and the US. Public Interest Research Group

- predicted in 1985 that 6 million subsenbers would

ceuse telephone service between 1984 and 1986, The
actual change in subscribers was an increase of ubout
4.1 auilion subscribers during this period.

N R T T AL O
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a positive cflect on pcne(ratiOn’ of approxi-
mately three fimes the magnitude of the
increase in basic exchange access prices.
QOverall, the net cffect of the;increase in
basic exchange access prices due to the SLC
and decreases in interstate long-distance
prices was to increase telephone penerra-
tion in the United States by 0.45 percent
according to the maodel estimates.

In addition to the price changes at-
rributable to FCC interstate access-charge
policy, prices for basic access and intrasrate
toll also fell in real terms. In panicular,
monthly basic-services pnces fcll by about
$0.85.% the instailation charge tell by sbout
£2.80, and real intrastace toil prices feli by
about 30 percent. When these changes are
included  with the changes from FCC
access-charge policy, the modeliestimates a
sain in penetration of 1.3 percentage poiats,
compared o the actuai gain of 1.9 percent-
age points.”

The results are consistent with the tfact
that even low-income (lifeline) customers
pay a substantial poruon of their monthly
biil for toli services, For cxample, using 2
sample of acteal May 1991 bills from Pacific
Bell for California, we calculate that :oll
calls account for 64.9 percent of the ot
bill. Thus. any analysis of tne affect of price
changes on network penetration needs (o
account for both the price of tofl calls and
the basic exchange access price.

*Therefore, the net izpact of the SLC and the
reducdon in buasic access rutes is 3 real price increase
of about §2.20. :

R ) . N o

Chagges in demographic characieristics, parmcu-
iarly income, probably account for the udditonal in-
crease in telephonc penetration. For example. Pe:f's
(198a) model produces an income clastcity of about
10.10. Thus, the change in real family income o¢ abaut 3
percent between 1984 and 1990 according to CPS data
(where both median family income and income of :he
lowest quintile increased by about 8 percent) wouid
imply about a 0.8-percentage-point gain in peneration.
Added 10 the |.J3-percentage-point gain implicd by
price changes, the total effect is about 2J1 percentuge
points, which is close to the actual gain of 1.9 percent-
age points.

o LRI IR
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V. Conclusion

Economists have long realized that sig-
nificant gains m economic efficiency would
ocour if telephonc prices were mare cost-
based and if the cross subsidy ‘or basic
residential access were reduced or elimi-
nated. However, the fear of regulators that
such a change would lead to decreased tele-
phune penetration has acted as an absolute
consiraunt 1o proposed changes o maay in-

stances. Our model estimates demonstrate

that increased economic efficiency need not
lead to decreased penctration.

Indeed, the evidence from the period af-
ter the breakup of AT&T durng the 1980’s
tends to show that increased penctration
resulted in parnt from the combined efect of
higher monthly basic access charges and
lower long-distance prices. Further effi-
ciency gains are likely to arise if the proce-
dure continues to eliminate the cross sub-
sidy received by basic exchange access and

if long-distance prices are lowered.'® These

changes can come about in either (or doth)
of two ways. State PUC’s can aillow LEC's
to change their pricing structures. While
many state PUC’s have sct this change as a
goal, very few have actually made much
progress, in part because of thc opposition
of consumer advocacy groups. !n additicn.
the FCC could raise the residential sub-
scriber line charge and lower (nterstate
long-distance access charges, aithough this
change may require Congressional approval.
Thus, either set of changes may be didicuit
to implement. However, the current combi-
nation of fuderal and state policy toward
regulation of telephone service in the United
States has an efficiency loss in the billions of
dollars and retards the advancement of the
“Information Age" which many individuals
bclieve will increase productivity and lead

"Of caurse, thesc changes need 10 be accompanied
by a targeted subsidy program for low-income house-
holds. However. almost ail states now have well-devel-
oped programs for such households.
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10 muny new services for telephone con-
sumers.
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Demand and pricing of telecommunications
services: evidence and welfare implications
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1. Introduction K g -

| B Tealephone pricing has 90th iningued and hefuddled coonomists and policymaxers tor
over & centucy. fndezd. substanuve ssues invalving both positive and normative quc\*tions
about teiecommunications pricing have proved 10 be remarkubly enduring. Normatve eco-

nomic analysis of telecommuniciations prcing has led (o the develonment of principles of

aptimal Cguasi-optimalb) linsar and nonlinzar aricing of teicghone servides, Positive 2conomic
analvsis of ieleohone pricing has recognized the role of both tederal and state reguiaten
hedies 1n estabusiing teiephone pricing levels and parierns. Because regulators are often
sublect to intense political /interest-group ) prassures. regaiatory outcomes often mare closeiy
reflect the strength of opposing m.ereSt 2roups than the optimal resuits derived trem nor-
mutive analysis.
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commentson earlier draits of this article. We would alw like to thank CNPg ( Conselho Nacional de Desenvolvimento

by South Central Bell Telephone Company. to which we are very grateful. The usual caweat applies.

‘N

f e iy am— A g {000 o

Cientificd’c Tecnaldgicn) for faancial support. The data aecessary w complete this study were gracivusly provided

S e s gy e e o o




Oy A T I v iy

430 ; THE RAND JOURNAL OF ECONOMICS

Against this backdrop. u number of recent articles have eviended aur knowledge ol a
variety of aspects ot telephone service pricing.” Yet despite this progress. the geographic
patterns of telephone pricing and therr corresponding economic conseguences rentun per-
plexing. Specifically. tor a typreal residential customer of telephone services n the United
States. calling within the local cailing area t LCA Yy entaids o marginai price of zeru. with the
exception ol the vpportunity cost of additional tme spent un the phone.” For calls outside
the LCAL however. prices Copreally vetlect call duration, distance of the call. and time of
dav. Moreover. (s widely ackonewdedged that the price of these il servives s weaerally set
well in evedss of their ceonomiczily efficient levels.” [hus. czils within LOAs crente '-wnumu.
distortions decause their price t cero s less than the positive margima cost ol making them.”
Simuitanecusiy, (e price of mier-LOA 2uils craates an opposing ¢« but possibly urger: eco-
aomic distorion due tu prices that are set atune rror*om:cu“" -:ti‘.ct-c::l evels. Fraabv, the
Jifferences in tnese price struciures oceur despile tne et that s ven iirge portion o ogus”

iz intra-LCA s aalling iy technowgically indistinguishaole rrom “ong sistanee” e L itter-

LC A rcailing, ' See Aann and Shew (1987, .
I'Re sizes amd ~ounadaries of LAY are Jate diverse, For iqstance. in the Uinrted States.
the sige of LOA varies rom ust a few squase quies o massees, the atier eaempgliticd by

sl
the larz*: LCAs surrounding src'\ cities as Denver, Anant aend Birmicesam, ndeed. e
-

pouginiy 2300 square mides o the Denver lecal caliing areu 1y corsideraniy aress than tive

2ntre 's'.a'.: o Derawars, \lnr-:‘\--" the particuive boundares < LOAS areolion condusing
() customers, Forexamaste, s didieuitn ..z:d"'s"' d wny cuds muade Petwesn Alexendna,
Virgrnia and Crrzat Salls, Virgemas chowt 23 audes apartares Tocat cails, while vails between

Creear Fotls and Lezesaarg, Viezia rahous [0 miles cparty are srced as ol callyy”

inorecent searss LOAS aave nesn expanded :n o number of states.  hgse oxpansions

a2 enerdd

Corareread o as esienoes aren \'C"' 2 EAN, In s artcie, we speciny o mieddel
of the demand for sacr e LT Vv leoag distanee coiling. W2 hen draw upen data made
vabie e e redent sdoptin S EAS 12 four metropeiitan aregs o -'"'.mm...l. mMeasurs
T SITuClAre o aterexchands: eanene demund, Cnven e aainmales and @ coneeptual
frumework tor analvzing the 2o momig '-'I"..c QLECCTE, We are ante Leoauontty e efeis ol
dternative oricing potcies. ‘

The amicie proceads o8 vlows. Secton 2 provides o hackgzround discussion of the
sirecture and imerementation 2 extended areu service (e fear mapor maetrorelitan ureas

CSee oner Lo Munedt 1973 P g 9Ty Park, Warzed, and Muched ¢ 1Sy 0 Kahno sy Nann
and Stes 00197 Grafin aag Mayor t 0387 Drain, MePadden, and Ben-akiva 19571 gad Raserman. Mavo,
and Flanna 019800, Far gorecent reviese o the ielazommunications pricing atecature, ses Mitchell and Vowzisanyg
AN .

: Meaely TI% of residenual subsenbers and dimost SV 00 Dusiness subsonRers poe aclat morthly Charge and
ac additional peee (o call supsenbers vithin the LA See NARLC (oxan,

PRabn 19NE ) Cearty descnoes e 2uisieticr and sourees of wen inediciesoiss, 18 resent Lear the magniude
ot these rnetfciencies has talen ay regwidtons pave m4uc2d (ROULR 200 chiminaten  he I2eree > ony dnismca-o.
ocat cross-subsidizaten. For @ discussian of the =voluton of this pacing chenomenon os weil ay un cmoreal
mode! of its determinants, see Kaserman. Mave, and Flyan ¢ 49

* We apsiravt Irom the tetwurs zaderaahity here, Whiie the theoretical sxistenss of chis 2aternaists s tnena-
troveruble, in a1l likelihuod its size 15 quite small. Sex Perl t (9835,

> See Guitha ¢ 1IR2) tor un 2mpincal study of these distoruons.

" Histoneally the boundanes of U7 As have been wstified sccording (o a4 "sommurily of :aterest’” candurd.

While there is 00 single such standard that previuls across all jurmsdictions. the most requeatty Cited indicators of

“community ol tnterest” are the absolute ang retatve intensity of culling volumes betwezn the refevant crchanees.
Jiven the vagueness 1 Liese criterta, 4n nteresting questian of political ecunomy anses regaraing waether such
buundanes are determined Dy iNICIESL 2roup pressures sugzesied by (he s.wnomm theary ol regutation. For a more
detailed discussion of Lhis issue. see \Aanms-l-lbhul 1992,

’ Proposals to expand LCAs may be initiated by citizens. local exchange companies. or state puolic uldity
commissions. They must uitimately be 2pproved by state public utility commissions il the LCA is within a state
and by the Federal Communications Comavission if it crosses state lines. e
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in Tennessee, We specify @ demand model tor elecommunications scrvices to and from
these metropolitan areas in Section 3. fn Section' T we present the results of the demand
models. which provide the foundation tor the welfure estimation. The wellare tramework
and consumer-surpius impucts associated with EAS are then preseated in Section 3. Section
oocontains 2 discussion of caveats and extensions, and Sectina 7 concludes.

2. Background

B In (99 the Ternesser Pubhic Service Commussion ordered South Central Bell to im.
plement an extended area service calling pian lor the tour mayor metropoittan areas 1
[ennesses | Memphis, Nushviile, Kaoxvitle, and Chatianoegas. The change tn the pricing
siructure sssoaated with the EAS plai, (ogethier with Jata on caliing pauerns tefare and
aiter tie impiementaton oF EAS, provides @ unique oppeniunity o Jetermine the tespun-
siveness of teleconimumcatons cemand to orice changes. Moreover. as we sec a See-
ton Fthese estnmattons 2iso permit an 2vaiuation of the Jansumersurplus conseguences
o alternative prcing policies. i the present section. we describe the EAS pian and the
demuand model 2miploved

A oseen e bande b e exchungss amecied Byothe mnn sere divided Trte v grouns.
nemeiv, CORE and VAL The CORE groud correspons weexchirigss that swere pars ol
vz osarne local calbing area ocire EAS0 The VU groun corresponds to exchianges that
were added to CORE o torm e taeger cutling aree that soerges san EAS. e aumber
o cetepbone calls perwesn eucn CORL PNEN G and NN T COREY cxchunge were
reoarded tor cucn metropoditan arew Juriag he chires months berore and aiter BAS m-
clementaion. We thererore Acve the folfowing representative otservaton: CH4400 ..
' Ca, I an oordersd puir dlidererore. (L T8 F LD v representing cails from v to
CORF S NS rand s S NEH -2 COREvin ume Dc"md fownere i = band 2
ior e e menths hefore and alter EAS mroduction. respestively.t For eonventence. let
zach pairty, oo Pendeyed by o thus calls irom vto 2in ume+ will be denoted oy CLILLY,,.

The EAS pun was impiementad at ifferent dates e tne jour metrozolian areas.
Because the callection of the nost-EAS dar was dore during the thees months immed';ualv
followimg EAS introduction. the <oilection period for cacn metropolian area (s differs
For Chauanooga and Mzmpiis. the post-EAS data are tor Juiv, August. and bc:acmhe.—
cwviy o Konoxvilie. the data cover the period feom o mad-July 1o mid-Octoder: and for
Nashvitle. the duta cover Auvgust, September. and Qctorer. The pre-EAS datu correspond
0 the snonths OF August. Seprzmber. ana Ocigber 1Y for all the metropolitan areas.
Conczpualiy, these data will retlect seasonal charactenisiics of demand for long distance
service. in purticular, some months of daia collection correspond o the summer perod.
waen (he aumber of calls increases substanuaiiy, Accordingdy. the CHLLS, were normualizee
ror scasonal vanauons.” :

Cailing data were aggregated by time of day fi.z.. dav. evening, and night calls). type
ot customer [z residential and business subscribers). type of service (MTS. operator
handled. person-to-person. private lines, et¢.) and dav of the week (i.e., weskdavs and week-
ends:. While this level of aggregation creates ditficuities in studies that primanly seek 1o
estimate the demand parameters tor spectiic consumer groups or specific tvpes ol services.
it does not affect our estimation because we are concerned with the aggregate effest of EAS.

¥ Since the maininterest of the study is to detcrmine the economsc tmpact of EAS, the data collection did

not involve exchanges that were not affected by EAS. Thus, calls between, for example, a3 VEH exchange in the
Memphis metropolitun area and a N¥EH' exchange in the Nashville métropolitan area ‘ere not considered. since
thesc cails were toll calls betore and after EAS implementation,

* Monthly seasonal adjustment factors for intrastate toll calls in Tennessee were obtained from South Central
Bell Telephone. :
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TABLE ) Final Cruss Sections By Metrnpolitan Areu

Metropuintan Avea CORE " NEH

Memaobus Memphiss Atngon Covington
. Muosgonw
Someestile
Caoiligetle Moseon
} Somees iy
Nasnaviile Nasitertle-ong Hickoen Sxhlaneg o« e
Crailatin
lebanen
Murreaeaners
Promaait Ve
SN Ing
Spreragneg
Watentown
White Houwe
Covdbettvnle wgaliata
Lhatressnate
Spnngneia
White Phouse

sotvelle Sohoaeoie - [T

BRI RI
CAUTI T

Coulan

\
Mo

g Ridge
tWiver Npripgs
Roon vnod
Sevierile
White Pine
Saseut: Sebwan Landrdex
Jetiernen 10
Chutttanongs CIRaitenveel Sonbd.s i wimergaiean fcsennd

Davr

Another level of aggregaticn. nowcter, deserves comiment. The implemeniaten of EAS
¢r=atas ihe possibility of cost SAVINES u0 metening campment hy the focal wleprone carner.
Specilicaily, many of the metering devices instaiied .n the afected exchanges were jurned
off aiter EAS aduption. As a resuit. the data for these parzicular exchanges were either 1ost
tarough the siiminaton of the exchange rom the sumpie or deliberately aggregited to other
irunking lines that continued to be assisted by metering ecquipment. For example. in the
K nowville metropolitan area. the calls from the smail exchange of Greenback to Knoxville
were combiited with the ¢alls trom Lenotr City to Kaoxville. This reduced the sampie size
10 1 total of 148 voservations, because the towal number of cross-sectional unis, V. dropped
W rdande =1, 2

The data reveal a sigmficunt inesease in the calling level after EAS implementation.
which indicates 3 prompt consumer response o the price change. For example, the gross
tnerease in the mean number of calls from the pre-EAS to the post-EAS penod ranged rom
337% in Chattanooga to 447% in Memphis. Statewide. for tetephone exchanges atfacted by
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EAS. the average increase in the number of calls was 379'% between the pre-EAS and posi-
EAS vbservations. i contrast. the stitewtde growtherate ol toll calls averaged 12,27 in the
hve veuars preceding the implementaton of EAS.

3. Estimation issues and the empmcal model

B The raw response of observed cailing patterns between exchanges adected by the EAS
plan suggests 4 signifcant demand response rom the introduction of EAS. To isolate the
stracture of consunier responses o the observed prive chunges. owever, i 15 ACUCSSArY o
iormally model the gemand for interexchunge cailing betwesn the afected 2venanges. It is
L shus effort that e now ura, i ’

e implementation of EAS across severiil metronotian areas and data oo culling
patterns noth Petore and aiter l\L nrroduetontof EAN LenNeraie U ozl o crossesectionas
and umessertes ota The most general speciicaiion o our Semand made ther, cur be
2iven M /

where v s the wth nonstochusiie wartable 4\\.\&..1(:1! with cross-sectionat an ¢ in ume
pertod 113, and g ards respectively, the mntercept and the siope parameters to e estimuted.
which Aty Lar aeross tme ang ;‘ro.\\-\'c':‘.znn;:! enits: ankd 'y osoan orrer orm. Restrictiions
Lo ins e mul peciication are vem f'-wn-'\, gy 0n Roth ae purameress and (e soecinea-
Lion of the crror. T Wz speet thires difterent panivmcte vresiuras, Tl s reterred o as
aode! | permiss mtercepts 1o he diterent ror ceram arges of Fobey resiets them o e
constant over e Spectacally we acrount tor the potestial for svsientuiic Jdiffierences n
the demand respense to BEAS across the CORE exchlanges 2tferted ry the nrang chunge.
The second speoiacaton. modet 20 allows tor crossasectienal differcnces on e siopey 2s-
soctated with 2 specine set of regressors winile holding the niercept fived. Froally, mode! 3
atlows for vanat:ons on hoth he intercepts and the sivpe coetficients across CURE exchangss.
While the miosi common 2rror-structure grobiems itkely 10 arise in the contest of cross-
seaiional time-seres models ar2 well knewn and refativeiv casy 1o deal with, a unigue attribute
it poanl-:u-:uux elecommiunicanions demund craates the prospect tor an unusual 2cror
strucidre, Specimcatly, s possible that mereused tdecre ased s calling Trom o 2wl alter
cevther up or cownt the level of calling trome 2ot 0 While 10 iy mminessible o prens 10
derzrmine the sign of this cross-exchange correiation, o, it is ciear that fifure o aceount
:or such correlation will undermine voth parumeter astimution undg hycethesis tesung.’
Accordmciw. wz develop an esumation procedure designed spccineally for thus case that will
2ud 10 2 feasible Artken esumator of the narametes vector that is asymiptotically couivatent

1o the Ajik2n estimatar and theretore consistént aad asymiproticallv eFcient.

“See judge <t ai 1935 tor 4 surves o modets that combing e enes and cross-sectiond data.

"t See Judye =t al. (1987,

"2 See Martins-Fiiho and Mayo 1 19921, To our knuwledge. all studics af point-12-goint teizzommunications
demand. with one excepunn, have iwnored the potential for cross-secional correlanon betwvesn transposed exchange
pairs. Larson, Lehmaun, and Weisman { 1990 accounted for this correlation by expliaitly modelling demand in 3
simultaneous-equations framework, where calls trom v to 2 are endowenously determined by calls from 2 10 vand
vice versa. While there s no theoretical reason to prefer our 1pprouach 1o thewrs, daty limitauons pownt toward the
attructiveness of the method developed herein. Specifically. because most {ull} studies of pont-ta-pomt talecom-
muntcations demand combinc a large number of cross-sectional units and 2 small aumber of time pentods. the
estimates of the simultanevus-equations approach may prove unreliable. Specificaily, as Anderson and Hsizo ( 1982)
have shown, the appeal to large sumple consistency of cross-sectional time-senes \xmult:ntuus-equauon model
estimates may be lust if refatively few 1ime-series observations are observed.
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TABLE 2 Variable Definitions and Pre-EAS Descriptive Statisrics
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4§ suggesiza Ny Ing theors of wlennene demend developed o Ronas s 1274 Nehe]
CEsTNY L Tastor S8 and the peevives seipirical iteratur: T en cemand esiimaion. se o2
vanables may serve us avplanaiorn varables. Table 2 provides 2 descriction ol the nonsio-
wnastie vanantes o ke used in the sstimation of the demane mecel and ot zlo provides
statewide and metropeinan-area descriptive statsugs on these variabies,

Bevause the arst-nnndie charge differs rrom the churge tor cddivonun aunuies. o calhing,

e pece ol g oteesnene Cuil iy he wrnitien s

POCATT . = PREYIN o~ NPADNTN f 2

whers PFAMIN 18 the rute tor the Arst munute, P 0MIN s the rate for addinengl synutes,
and A ds w postiive integze Giiven that the pre-EAS average call duranon wos betwern three
and tour minuiey, we iet A = 3 for estmation puipuses. Consisien

wtl ataadand Jemand
theory, we expect a nezative coctficient associated with this variabie. :

Per capita income s aisu itkely 1o ufiest the observed demand for pomt-to-peat calling,
To account (or the approximate one-vear gap betwesn the pre-EAS aid post-EAS opser-
vaticns on per capia income, the latter observations were deflated by the consumer price
ndeX. Additionally. while income etfects assoctated with the Axed monchly charge ar2 likely
to de small, we subtract such charges irom ncome levels to cupture morg accurately the
influence of income on usage tas opposed o access) fevels. Thus vur regressor. [NCOVE,
Is the net real per capita income tn the onginating exchange pair.

The number of calis lrom x to = s also likely 10 be positively related tw the number
ol subscribers in each exchange. [f there are V. and ¥. subscribers (n exchanges \

'3 Ses, imter uliy. Deschamps (1974). tnfosino { 1980), de Fontenay and 1.ee i 19835, ard Pacey ( 19831, For
3 survey ol the hiterature. see Tavior { 1930).

w3t
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and . respectively. the total number of possible connections hetween v and = is given by
MARKNET, = N,-N. which i1s used as i regresses representing market size. Because
distance (/) is highly correlated with price in the case of telephonc pricing. we chose
to specity three different distance bands ¢in mules: and associate dummy variables
DISTDUM,,. ¢ = 1. 2. 3 to exch of them. Thus,

DISTDUM,, = DISTDU M, = |

i i d 020, 30] L dE 20
J : !
¢ :

!_ 0 otherwise Lo otherwise

DISTDI 4, - L0 i dEinos

fi Jthenvise
Bevause consunmers separated by furgsr Sistidonces are Ity 10 a2 fewer redsany o interact
TRAN thase 10 greier QrovnUEy. we SXPeUt esulive SIEns on the coericients associated with
he distence dunymies. '

Consistent with prior emairican raseared on tefeconmunicatons demand. we speciis
Slodebtnear demard siruetire tor e osimatine meden Bechuse the posB AN prises and
sortte distance ariabies 908 Zere Beweer, a0 SHROn TR0 e oy transiormatior o all
e mdependen: saraites, Dy sueh Sasey e s Lrabies gnter the model watmansiornied. Thus,

e Bl estimaaions s the e
g CHLLS v = 0o o LS alMUREET L aiNa oy
JUNTDU A DENTDUN . DISTDC M s i3

WIS TOMIPICHO A HT0NeU O DRe e s ST s g and woaere o nnear o s

arzumeits,

4. Demand estimation results

B The models ware acimaied both wan cebieane eastsquarey 1 OLS  and tie teasible
generaitzed least saunrss proveaure severnpes o Manins-Fiko and Mayo 1wl s Toogan.
erate esumated gencralized least squares - SOLS 2stimaters. we arst apphied OLS to ali
rrodels, obtaining residuals that wers sed 1 2simite o, ihe Jruss-exciiange grror correlation,
e estimated ol o sa—n2. s—18 tnen saed o ontan o). winch orivides a basis for
tre reasible Aithzn estmator of J.oAdditoneiny . ziven tne primuartly cross-sectiona natere
ol tne date, we pertermed the Breesen ance Pagun 0 1<TY 0 st tor actemskedasticity. The

resulis sndieate thal e cannot rgiect the nno

waesis of homeskedasticny, Tabie 3 repors

1

dreestimted Vo Or IR Daramiers in moces b=8 and e assectatzd aiatishics, regress

doen fUsoand e esumated value tor o The resuits are very enconragmg, Tae mrodels
consisiently Rave Righ 2xplanatory power with X5 aver <boand virtualiv ald the indracul
purzitieters have the expecicd signs.

Consistent with our expectaiion. the coemicient on the price varable 1s negative and
highiv significant in all the estimated modeis, Criven e estmated parameter values and
the average pre-EAS values oi the other vurables, the pre-EAS price elasticnty of demund
generated by the estimations fanges from =108 o ~ 1 55 Such elastictties are generally
consistent with. although somewnhat hugher than, the lindings of earhier studics surveyed by
Tavior £ 1980).

The varianle reflecting the size of the market (MARALT, ) 1s also lughly significant
and has a positive coeticient. Thus, an imponrant determunant of the demand tor exchange-

4

a series of constant elasticity (double-log ) demand models using only pesitive price duta drawn from the pre-EAS
crass-sectional observations. The implicd price clasticiues, which ranged irom = 1,18 10 = 1.54. are consistent with
thuse that result from use of the full sumple.

To gauxe the plaus:bidity of these efasticity estimates. which re measured at pre-EAS prices. we alsn estimaced

RS S
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TABLE 3 Demand Estimation Resuits
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inall modeis o ots sostove, akine values betwezn 3N and 5 Ior meces -3 Ths
COSIIVE COrrlation Delvern 1he errars n exchange pairs adicates thut wheneser thers s 2

Shange inLsav, CPLLY L Cue o s errar ent iere wall e 3 cermisponding posin e Jhanae
N CALLS., v s error term, Nurencally this inerease weit uey rom 3y o 237 de-
pending on .n¢ mukdel considered. The .«--'np!:'"xu‘ AT LRSS My QUr 8Ly conhms

cyuivaient resuits obtaned Dy Larson. Lehman, g W ssnman i ‘."*“)- aithough the esttmated

CUrectproctty s fower 1n our Cuse.
ad .

5. The economic welfare effects of EAS

®  Evaluation of the demand conditions tor cxcnange-to-exciiange teiephore servics idzn-
tifted in Section 4 provides a springhoard from which 1t is possipte to evaluate ihz economic
welture cffects of alternative telephone pricing structures. (o this section. we hiest Jevelop a
conceptual framework for evaluating the economic welture effects of EAS. Nevt. we employ
this tramewark and the emprrtcul demand estimates generated above o calculate the con-
sumer-surplus impacts associated with the introduction of EAS 1o T2nnessce.

] " See. tor 2xample. [nfosimo £ 9806 In contrast (0 our model which eehizy upon per camiz measures ol
income. models that refy un wial incume within the market ared [0ad 1 gENErale SNt PARAELETS axsuiateyd
with the income vanable. See. tor example. Peeey ¢ 19835,

** Given the muxed signihcance levels of the cross-scctionul und time-senes sivpe and intercent coetficients.
we tested the hypathesis ol -no cross-section demand variations ucross metropoiitan CORK exchanges. The test
pertormed. alternatively. tor intcreept und slope vartations was rejected in necarly all model specifications.



